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(54) DATA TRANSMISSION METHOD AND DEVICE FOR DISCONTINUOUS RECEPTION

(57)  Embodiments of the present application pro-
vides signal transmission method and apparatus for dis-
continuous reception, the signal transmission method in-
cludes: measuring, by a terminal device, a signal re-
ceived by each of at least one downlink receiving beam
and transmitted by a network device, where the number
of the at least one downlink receiving beam is less than
the number of downlink receiving beams formed by the
terminal device and the network device by means of
beamforming; determining, by the terminal device, a tar-
get downlink receiving beam from the at least one down-
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link receiving beam according to a result of the measure-
ment; reporting, by the terminal device, the target down-
link receiving beam to the network device, and receiving,
by the terminal device, through the target downlink re-
ceiving beam, a physical downlink control channel PD-
CCH transmitted by the network device. The signal trans-
mission method and apparatus for discontinuous recep-
tion in the embodiments of the present application can
reduce a time required for the terminal device to select
a downlink receiving beam.
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Description
TECHNICAL FIELD

[0001] The present application relates to the field of
communication, and more particularly, to data transmis-
sion method and apparatus for discontinuous reception
(Discontinuous Reception, "DRX" for short) in the field of
communication.

BACKGROUND

[0002] In order to reduce a state transition cost in a
service mode change, an intermediate state, i.e. active
discontinuous reception (Active Discontinuous Recep-
tion, "Active DRX" for short) mechanism, is introduced
into Long Term Evolution (Long Term Evolution, "LTE"
for short). The Active DRX mechanism allows the termi-
nal device to periodically transform between a sleep state
and an activation state while maintaining a Radio Re-
source Control (Radio Resource Control, "RRC" for
short) connection. The Active DRX mechanism divides
aconnection state ofthe terminal device into an activation
state phase and a sleep state phase. The system re-
source configuration can be optimized by causing the
terminal device to periodically enter a sleep period and
stop monitoring a physical downlink control channel
(Physical Downlink Control Channel,"PDCCH"for short).
In addition, because the RRC connection still exists in
this state, the terminal device is enabled to turn to the
activation state very quickly.

[0003] Ina5G multi-beam system, the terminal device
and a network device may train multiple downlink receiv-
ing beams by means of beamforming, and different
downlink receiving beams may transmit signals over dif-
ferent time resources. However, as a location of the ter-
minal device changes, it may result that a direction of a
currently used downlink receiving beam cannot perform
a signal transmission with a downlink transmitting beam
matched with the network device before a movement.
[0004] For an existing DRX technology, when the ter-
minal device enters the activation state of the RRC Active
DRYX, firstly, the terminal device needs to measure a sig-
nal received by each of the trained downlink receiving
beams and transmitted by the network device, and treat
a downlink receiving beam with best signal strength as
a downlink receiving beam used for downlink transmis-
sion, so that the terminal device can receive and decode
the PDCCH during the activation state of the RRC Active
DRX.

[0005] However, if the number of the downlink receiv-
ing beams of the terminal device is relative large, the
terminal device may waste a large amount of time due
to beam selection during the activation state of the DRX,
causing the terminal device to have no time to decode
the PDCCH during the activation state.
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SUMMARY

[0006] The signal transmission method and apparatus
for discontinuous reception provided by embodiments of
the present application can reduce a time required for a
terminal device to select a downlink receiving beam, so
that the terminal device can successfully receive and de-
code the PDCCH transmitted by the network device dur-
ing the activation state of the RRC Active DRX.

[0007] In a first aspect, the present application pro-
vides a data transmission method for discontinuous re-
ception, where the data transmission method includes:

measuring, by a terminal device, a first signal re-
ceived by each of at least one downlink receiving
beam and transmitted by a network device;
determining, by the terminal device, a target down-
link receiving beam from the at least one downlink
receiving beam according to a result of the meas-
urement;

reporting, by the terminal device, the target downlink
receiving beam to the network device, and receiving,
by the terminal device, through the target downlink
receiving beam, a physical downlink control channel
PDCCH transmitted by the network device.

[0008] Optionally, a number of the at least one down-
link receiving beam may be less than a number of down-
link receiving beams formed by the terminal device and
the network device by means of beamforming.

[0009] It should be understood that the number of the
at least one downlink receiving beam measured by the
terminal device may also be larger than or equal to the
number of downlink receiving beams formed by the ter-
minal device and the network device by means of beam-
forming. For example, during an activation state ofa RRC
Active DRX, after the terminal device measures all the
downlink receiving beams formed with the network de-
vice by means of beamforming, and determines the tar-
get downlink receiving beam, there is still enough time
to receive and decode the PDCCH. However the embod-
iments of the present application only take a case where
the number of the at least one downlink receiving beam
is less than the number of downlink receiving beams
formed by the terminal device and the network device by
means of beamforming as an example to describe each
of the embodiments of the present application, but the
embodiments of the present application is not limited
thereto.

[0010] In the data transmission method for discontin-
uous reception provided by the present application, the
terminal device measures the first signal received by
each of the at least one downlink receiving beam and
transmitted by the network device, where the number of
the at least one downlink receiving beam is less than the
number of the downlink receiving beams formed by the
terminal device and the network device by means of
beamforming, which can reduce a time required for the
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terminal device to select the downlink receiving beam.
[0011] It should be understood that the downlink re-
ceiving beam of the terminal device in the embodiment
of the present application may also be a downlink receiv-
ing signal or a downlink channel, which is not limited in
the embodiments of the present application.

[0012] Optionally, in the embodiment of the present
application, the measuring, by a terminal device, a first
signal received by a downlink receiving beam may be
measuring a signal strength or a signal quality of the first
signal received by the downlink receiving beam, which
is not limited by the embodiments of the present appli-
cation.

[0013] In combination with the first aspect, in a first
possible implementation of the first aspect, before the
measuring, by a terminal device, a first signal received
by each of at least one downlink receiving beam and
transmitted by a network device, the method further in-
cludes: determining, by the terminal device, the at least
one downlink receiving beam.

[0014] Specifically, the terminal device may select at
least one downlink receiving beam from downlink receiv-
ing beams formed with the network device by means of
beamforming, and by measuring the first signal received
by each of the at least one downlink receiving beam and
transmitted by the network device.

[0015] Optionally, the terminal device may determine
downlink receiving beams in different directions in spatial
as the at least one downlink receiving beam.

[0016] Optionally, the terminal device may determine
the atleast one downlink receiving beam by itself, or may
determine the at least one downlink receiving beam ac-
cording to an indication of the network device, which is
not limited in the embodiments of the present application.
[0017] The data transmission method for discontinu-
ous reception provided by the present application,
through performing measurement from a part of downlink
receiving beam selected from a plurality of downlink re-
ceiving beams formed by the terminal device and the
network device by means of beamforming, reduces the
number of the downlink receiving beam required to be
measured by the terminal device, reduces the time re-
quired for the terminal device to perform beam selection,
and ensuring that the terminal device can successfully
receive and decode the PDCCH transmitted by the net-
work device during the activation state of the RRC Active
DRX.

[0018] In combination with the first possible implemen-
tation of the first aspect, in a second possible implemen-
tation of the first aspect, the determining, by the terminal
device, the at least one downlink receiving beam in-
cludes: receiving, by the terminal device, first indication
information transmitted by the network device, where the
first indication information is configured to indicate the
number of the at least one downlink receiving beam, and
the number of the at least one downlink receiving beam
is less than the number of the downlink receiving beams
formed by the terminal device and the network device by
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means of beamforming; and determining, by the network
device, the atleast one downlink receiving beam accord-
ing to the number of the at least one downlink receiving
beam.

[0019] Specifically, the terminal device may determine
the at least one downlink receiving beam according to
an indication of the network device.

[0020] It should be understood that the number of the
at least one downlink receiving beam measured by the
terminal device may also be larger than or equal to the
number of downlink receiving beams formed by the ter-
minal device and the network device by means of beam-
forming. For example, during an activation state ofa RRC
Active DRX, after the terminal device measures all the
downlink receiving beams formed with the network de-
vice by means of beamforming, and determines the tar-
get downlink receiving beam, there is still enough time
to receive and decode the PDCCH. However the embod-
iments of the present application only take a case where
the number of the at least one downlink receiving beam
is less than the number of downlink receiving beams
formed by the terminal device and the network device by
means of beamforming as an example to describe each
of the embodiments of the present application, but the
embodiments of the present application is not limited
thereto.

[0021] Optionally, the terminal device may receive first
indication information transmitted by the network device,
where the first indication information is configured to in-
dicate the number of the at least one downlink receiving
beam, and the terminal device may determine the atleast
one downlink receiving beam according to the number
of the at least one downlink receiving beam.

[0022] Optionally, the terminal device may determine
at least one downlink receiving beam in different direc-
tions in spatial as the at least one downlink receiving
beam.

[0023] In combination with the first aspect, in a third
possible implementation of the first aspect, before the
measuring, by a terminal device, a first signal received
by each of at least one downlink receiving beam and
transmitted by a network device, the method further in-
cludes: determining, by the terminal device, a first meas-
urement timer, where a length of the first measurement
timer is less than a duration in which the terminal device
is in an activation state of a RRC Active DRX, and the
terminal device can also receive and decode the PDCCH
during the activation state of the RRC Active DRX; the
measuring, by a terminal device, a first signal received
by each of at least one downlink receiving beam and
transmitted by a network device includes: starting, by the
terminal device, the first measurement timer, and meas-
uring, by the terminal device, the first signal received by
a first downlink receiving beam; if the first measurement
timer does not expire, continuing, by the terminal device,
measuring the first signal received by a second downlink
receiving beam; and if the measurement first timer ex-
pires, stopping, by the terminal device, the measurement.
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[0024] It should be understood that the number of the
at least one downlink receiving beam measured by the
terminal device within a duration of the first measurement
timer may also be greater than or equal to the number
of downlink receiving beams formed by the terminal de-
vice and the network device by means of beamforming.
For example, the duration of the first measurement timer
is sufficient for the terminal device to measure all the
downlink receiving beams formed with the terminal de-
vice by means of beamforming. However the embodi-
ments of the present application only take a case where
the number of the at least one downlink receiving beam
is less than the number of downlink receiving beams
formed by the terminal device and the network device by
means of beamforming as an example to describe each
of the embodiments of the present application, but the
embodiments of the present application is not limited
thereto.

[0025] It should be also understood that the first down-
link receiving beam and the second downlink receiving
beam are both downlink receiving beams formed by the
terminal device and the network device by means of
beamforming, and the first downlink receiving beam is
different from the second downlink receiving beam.
[0026] It should also be understood that the length of
the first measurement timer should satisfy that the termi-
nal device can select the target downlink receiving beam,
and the terminal device can also successfully receive
and decode the PDCCH during the activation state of the
RRC Active DRX.

[0027] Specifically, the terminal device may setthe first
measurement timer, where the length of the first meas-
urement timer is less than the duration in which the ter-
minal device is in the activation state of the RRC Active
DRX, and the terminal device can also receive and de-
code the PDCCH during the activation state of the RRC
Active DRX, and the terminal device starts the first meas-
urement timer, and sequentially measures the first signal
received by each of downlink receiving beams formed
with the network device by means of beamforming, and
checks whether the first measurement timer expires each
time measurement on the first signal received by a down-
link receiving beam is performed. If the first measurement
timer does not expire, the terminal device continues
measuring the first signal received by other downlink re-
ceiving beams, if the first measurement timer expires,
the terminal device stops the measurement.

[0028] Optionally, the terminal device may set the first
measurement timer according to an indication of the net-
work device, or the terminal device may set the firstmeas-
urement timer by itself, which is not limited in the embod-
iments of the present application.

[0029] Optionally, the terminal may determine a histor-
ical average duration of the target downlink receiving
beam as the duration of the first measurement timer,
which is not limited in the embodiments of the present
application.

[0030] The data transmission method for discontinu-
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ous reception provided by the present application,
through setting the first measurement timer by the termi-
nal device, and sequentially measuring the first signal
received by the downlink receiving beam formed by the
terminal device and the network device by means of
beamforming within the duration of the first measurement
timer, where the length of the first measurement timer is
less than the duration in which the terminal device is in
the activation state of the discontinuous reception DRX,
may reduce the time required for the terminal device to
select the downlink receiving beam, thereby ensuring
that the terminal device can successfully receive and de-
code the PDCCH transmitted by the network device dur-
ing the activation state of the RRC Active DRX.

[0031] In combination with the third possible imple-
mentation of the first aspect, in a fourth possible imple-
mentation of the first aspect, the determining, by the ter-
minal device, the first measurement timer includes: re-
ceiving, by the terminal device, second indication infor-
mation transmitted by the network device, where the sec-
ond indication information is configured to indicate a
measurement duration, and the measurement duration
is less than the duration in which the terminal device is
in the activation state of the RRC Active DRX, and the
terminal device can receive and decode the PDCCH dur-
ing the activation state of the RRC Active DRX; and de-
termining, by the terminal device, the first measurement
timer according to the measurement duration.

[0032] Specifically, the terminal device may set the first
measurement timer according to an indication of the net-
work device.

[0033] Optionally, the terminal device may receive the
second indication information transmitted by the network
device, where the second indication information is con-
figured to indicate the measurement duration, and the
terminal device sets the first measurement timer accord-
ing to the measurement duration.

[0034] Optionally, the network device may determine
a historical average duration of the target downlink re-
ceiving beam determined by the terminal device as the
duration of the first measurement timer, which is not lim-
ited in the embodiments of the present application.
[0035] In combination with the third or fourth possible
implementation of the first aspect, in a fifth possible im-
plementation of the first aspect, the duration in which the
terminal device is in the activation state of the discontin-
uous reception DRX is a length of a duration timer On-
duration Timer of the terminal device.

[0036] In combination with the first aspect, in a sixth
possible implementation of the first aspect, before the
measuring, by the terminal device, a first signal received
by each of at least one downlink receiving beam and
transmitted by a network device, the method further in-
cludes: determining, by the terminal device, a signal
strength threshold, where the signal strength threshold
is not less than a minimum signal strength value required
for enabling the terminal device to receive and decode
the PDCCH; the measuring, by the terminal device, a
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first signal received by each of at least one downlink re-
ceiving beam and transmitted by a network device in-
cludes: measuring, by the terminal device, the first signal
received by a first downlink receiving beam to obtain a
first signal strength; if the first signal strength is less than
the signal strength threshold, continuing, by the terminal
device, measuring the first signal received by a second
downlink receiving beam.

[0037] It should be understood that the number of the
at least one downlink receiving beam measured by the
terminal device may also be greater than or equal to the
number of downlink receiving beams formed by the ter-
minal device and the network device by means of beam-
forming. For example, if the signal strength threshold is
set to be relative high, it is possible to measure that only
the signal strength of the first signal received by the last
one downlink receiving beam just satisfies the signal
strength threshold. However, the embodiments of the
present application only take a case where the number
of the at least one downlink receiving beam measured
by the terminal device is less than the number of downlink
receiving beams formed by the terminal device and the
network device by means of beamforming until the down-
link receiving beam that satisfies the signal strength
threshold is measured as an example to describe each
of the embodiments of the present application, but the
embodiments of the present application is not limited
thereto.

[0038] Specifically, the terminal device may set one
signal strength threshold, the signal strength threshold
is not less than a minimum signal strength value required
for enabling the terminal device to receive and decode
the PDCCH, and the terminal device may sequentially
measure the signal strength of the first signal received
by each of the downlink receiving beams formed with the
network device by means of beamforming, and each time
the signal strength of the first signal received by one
downlink receiving beamis measured, determine the size
relationship between the signal strength and the signal
strength threshold. If the signal strength is less than the
signal strength threshold, the terminal continues meas-
uring other downlink receiving beams at device, the ter-
minal device stops measuring the other downlink receiv-
ing beams until the downlink receiving beam whose sig-
nal strength is greater than or equal to the signal strength
threshold is detected, and determines the downlink re-
ceiving beam as the target downlink receiving beam.
[0039] The data transmission method for discontinu-
ous reception provided by the present application,
through setting the signal strength threshold by the ter-
minal device, and as long as a downlink receiving beam
that satisfies the signal strength threshold is detected by
the terminal device, determining the downlink receiving
beam as the target downlink receiving beam, may reduce
the time required for the terminal device to select the
downlink receiving beam, thereby ensuring that the ter-
minal device can successfully receive and decode the
PDCCH transmitted by the network device during the ac-
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tivation state of the RRC Active DRX.

[0040] Optionally, the terminal device may set the sig-
nal strength threshold by itself, or the terminal device
may set the signal strength threshold according to an
indication of the network device, which is not limited in
the embodiments of the present application.

[0041] Optionally, the terminal device may determine
a minimum signal strength value required for enabling
the terminal device to receive and decode the PDCCH
as the signal strength threshold, or the terminal device
may determine a signal strength that is greater than the
minimum signal strength value as the signal strength
threshold, which is not limited in the embodiments of the
present application.

[0042] Optionally, the network device may determine
a historical average signal strength which enables termi-
nal device to the measure to obtain the target downlink
receiving beam, and receive and decode the PDCCH as
the signal strength threshold, which is not limited in the
embodiments of the present application.

[0043] In combination with any of the above possible
implementations of the above aspect, the determining,
by the terminal device, a target downlink receiving beam
from the at least one downlink receiving beam according
to a result of the measurement may be that the terminal
device determines a downlink receiving beam having a
strongest signal strength among signal strengths of the
first signals received by each of the at least one downlink
receiving beam as the target downlink receiving beam.

[0044] In combination with the sixth possible imple-
mentation of the first aspect, in a seventh possible im-
plementation of the first aspect, before the measuring,
by a terminal device, a first signal received by each of at
least one downlink receiving beam and transmitted by a
network device, the method further includes: starting, by
the terminal device, a second measurement timer, where
a length of the second measurement timer is less than a
duration in which the terminal device is in an activation
state of a RRC Active DRX, and the terminal device can
also receive and decode the PDCCH during the activa-
tion state of the RRC Active DRX; the if the first signal
strength is less than the signal strength threshold, con-
tinuing, by the terminal device, measuring the first signal
received by the second downlink receiving beam: if the
first signal strength is less than the signal strength thresh-
old, and the second measurement timer does not expire,
continuing, by the terminal device, measuring the first
signal received by the second downlink receiving beam.
[0045] Specifically, the terminal device may set and
start the second measurement timer, where the length
of the second measurement timer is less than the dura-
tion in which the terminal device is in the activation state
of the RRC Active DRX, and the terminal device can also
receive and decode the PDCCH during the activation
state of the RRC Active DRX. The terminal device can
sequentially measure the first signal received by the
downlink receiving beam formed with the network device
by means of beamforming as long as within the duration
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of the second measurement timer, until a downlink re-
ceiving beam that satisfies the signal strength threshold
condition is detected.

[0046] In combination with the sixth possible imple-
mentation of the first aspect, in an eighth possible imple-
mentation of the first aspect, before the measuring, by a
terminal device, a first signal received by each of at least
one downlink receiving beam and transmitted by a net-
work device, the method further includes: determining,
by the terminal device, the number of the at least one
downlink receiving beam, where the number of the at
least one downlink receiving beam is less than the
number of the downlink receiving beams formed by the
terminal device and the network device by means of
beamforming; the if the first signal strength is less than
the signal strength threshold, continuing, by the terminal
device, measuring the first signal received by the second
downlink receiving beam includes: if the first signal
strength is less than the signal strength threshold, and a
number of downlink receiving beams that have been
measured by the terminal device is less than the number
of the at least one downlink receiving beam, continuing,
by the terminal device, measuring thefirst signal received
by the second downlink receiving beam.

[0047] Specifically, the terminal device may set the
number of the at least one downlink receiving beam,
where the number of the at least one downlink receiving
beam is less than the number of downlink receiving
beams formed by the terminal device and the network
device by means of beamforming, the number of the
downlink receiving beams measured by the terminal de-
vice does not exceed the number of the atleast one down-
link receiving beam determined by the terminal device,
and the terminal device may sequentially measure the
first signal received by the downlink receiving beam
formed with the network device by means of beamform-
ing until the downlink receiving beam that satisfies the
signal strength threshold condition is detected.

[0048] In combination with any one of the sixth to the
eighth possible implementations of the first aspect, in a
ninth possible implementation of the first aspect, the
method further includes: if the first signal strength is
greater than or equal to the signal strength threshold,
stopping, by the terminal device, the measurement; and
the determining, by the terminal device, the target down-
link receiving beam from the at least one downlink re-
ceiving beam according to a result of the measurement
includes: determining, by the terminal device, the first
downlink receiving beam as the target downlink receiving
beam.

[0049] Specifically, as long as the terminal device de-
tects that the signal strength of the first signal received
by one downlink receiving beam satisfies the signal
strength threshold, then no matter whether the second
measurement timer expires or not, and whether each of
the at least one downlink receiving beam is measured,
the terminal device determines the downlink receiving
beam as the target downlink receiving beam.
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[0050] In combination with any one of the sixth to the
ninth possible implementations of the first aspect, in a
tenth possible implementation of the first aspect, the de-
termining, by the terminal device, a signal strength
thresholdincludes: receiving, by the terminal device, third
indication information transmitted by the network device,
where the third indication information is configured to in-
dicate a minimum signal strength value required for en-
abling the terminal device to receive and decode the PD-
CCH; and determining, by the terminal device, the signal
strength threshold according to the minimum signal
strength value.

[0051] Specifically, the terminal device may determine
the signal strength threshold according to an indication
of the network device.

[0052] Optionally, the terminal device may receive the
third indication information transmitted by the network
device, where the third indication information is config-
ured to indicate that the minimum signal strength value
required for enabling the terminal device to receive and
decode the PDCCH, and the terminal device may deter-
mine the signal strength threshold according to the min-
imum signal strength value.

[0053] The data transmission method for discontinu-
ous reception provided by the embodiment of the present
application may reduce the time required for the terminal
device to select the downlink receiving beam, thereby
ensuring that the terminal device can successfully re-
ceive and decode the PDCCH transmitted by the network
device during the activation state of the RRC Active DRX.
[0054] Inasecondaspect, the presentapplication pro-
vides a data transmission method for discontinuous re-
ception, where the data transmission method includes:

transmitting, by a network device, a first signal for
measurement and indication information to a termi-
nal device, where the indication information is con-
figured to instruct the terminal device to determine
a target downlink receiving beam from at least one
downlink receiving beam by measuring the first sig-
nal;

receiving, by the network device, the target downlink
receiving beam reported by the terminal device ac-
cording to the first signal and the indication informa-
tion; and

transmitting, by the network device, a physical down-
link control channel PDCCH to the terminal device
through the target downlink receiving beam.

[0055] Optionally, a number of the at least one down-
link receiving beam may be less than a number of down-
link receiving beams formed by the terminal device and
the network device by means of beamforming.

[0056] It should be understood that the number of the
at least one downlink receiving beam may also be larger
than or equal to the number of downlink receiving beams
formed by the terminal device and the network device by
means of beamforming. For example, during an activa-
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tion state of a RRC Active DRX, after the terminal device
measures all the downlink receiving beams formed with
the network device by means of beamforming, and de-
termines the target downlink receiving beam, there is still
enough time to receive and decode the PDCCH. How-
ever the embodiments of the present application only
take a case where the number of the atleast one downlink
receiving beam is less than the number of downlink re-
ceiving beams formed by the terminal device and the
network device by means of beamforming as an example
to describe each of the embodiments of the present ap-
plication, but the embodiments of the present application
is not limited thereto.

[0057] In the data transmission method for discontin-
uous reception provided by the present application,
through transmitting, by the network device, to the termi-
nal device, the first signal for measurement and for in-
structing the terminal device to determine the target
downlink receiving beam from the at least one downlink
receiving beam, where the number of the at least one
downlink receiving beam is less than the number of the
downlink receiving beams formed by the network device
and the terminal device by means of beamforming, may
reduce a time required for the terminal device to select
the receiving beam, so that the terminal device can suc-
cessfully receive and decode the PDCCH transmitted by
the network device during the activation state of the RRC
Active DRX.

[0058] In combination with the second aspect, in a first
possible implementation of the second aspect, the indi-
cation information includes first indication information,
the first indication information is configured to indicate
the number of the at least one downlink receiving beam,
and the number of the at least one downlink receiving
beam is less than the number of the downlink receiving
beams formed by the terminal device and the network
device by means of beamforming.

[0059] It should be understood that the first signal
transmitted by the network device is used for the terminal
device to select the target downlink receiving signal from
all downlink receiving beams, and the first signal may be,
for example, a downlink reference signal, a primary syn-
chronization signal (Primary Synchronization Signal,
PSS), a secondary synchronization signal (Secondary
Synchronization Signal, SSS) or other signals for meas-
urement, which is not limited in the embodiments of the
present application.

[0060] It should also be understood that the number of
the at least one downlink receiving beam may also be
larger than or equal to the number of downlink receiving
beams formed by the terminal device and the network
device by means of beamforming. For example, during
an activation state of a RRC Active DRX, after the termi-
nal device measures all the downlink receiving beams
formed with the network device by means of beamform-
ing, and determines the target downlink receiving beam,
there is still enough time to receive and decode the PD-
CCH. However the embodiments of the present applica-
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tion only take a case where the number of the at least
one downlink receiving beam is less than the number of
downlink receiving beams formed by the terminal device
and the network device by means of beamforming as an
example to describe each of the embodiments of the
present application, but the embodiments of the present
application is not limited thereto.

[0061] The data transmission method for continuous
reception provided by the present application, through
transmitting, to the terminal device, indication information
for indicating the number of the at least one downlink
reception beam, which is a part of downlink receiving
beams formed by the terminal device and the network
device by means of beamforming, so that the terminal
device determines the target downlink receiving beam
by measuring the first signal received by each of the at
least one downlink receiving beam, may reduce the time
required for the terminal device to select the downlink
receiving beam, thereby ensuring thatthe terminal device
can successfully receive and decode the PDCCH trans-
mitted by the network device during the activation state
of the RRC Active DRX.

[0062] In combination with the second aspect, or the
first possible implementation of the second aspect, in a
second possible implementation of the second aspect,
the indication information further includes second indica-
tion information, where the second indication information
is configured to indicate a measurement duration, and
the measurement duration is less than adurationin which
the terminal device is in the activation state of the RRC
Active DRX, and the terminal device can receive and
decode the PDCCH during the activation state ofthe RRC
Active DRX.

[0063] It should be understood that the number of the
at least one downlink receiving beam measured by the
terminal device within a duration of the first measurement
timer may also be greater than or equal to the number
of downlink receiving beams formed by the terminal de-
vice and the network device by means of beamforming.
For example, the duration of the first measurement timer
is sufficient for the terminal device to measure all the
downlink receiving beams formed with the terminal de-
vice by means of beamforming. However the embodi-
ments of the present application only take a case where
the number of the at least one downlink receiving beam
is less than the number of downlink receiving beams
formed by the terminal device and the network device by
means of beamforming as an example to describe each
of the embodiments of the present application, but the
embodiments of the present application is not limited
thereto.

[0064] Optionally, the network device may determine
a historical average duration of the target downlink re-
ceiving beam determined by the terminal device as the
duration of the first measurement timer, which is not lim-
ited in the embodiments of the present application.
[0065] The data transmission method for discontinu-
ous reception provided by the present application,
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through transmitting, by the network device, to the termi-
nal device, the indication information for indicating the
measurement duration so that the terminal device deter-
mines the first measurement timer according to the
measurement duration, and sequentially measure the
first signal received by the downlink receiving beam
formed by the terminal device and the network device by
means of beamforming within the duration of the first
measurement timer, where the length of the first meas-
urement timer is less than a duration in which the terminal
device is in the activation state of the discontinuous re-
ception DRX, may reduce the time required for the ter-
minal device to select the downlink receiving beam,
thereby ensuring that the terminal device can success-
fully receive and decode the PDCCH transmitted by the
network device during the activation state of the RRC
Active DRX.

[0066] In combination with the second possible imple-
mentation of the second aspect, in a third possible im-
plementation of the second aspect, a duration in which
the terminal device is in the activation state of the dis-
continuous reception DRX is a length of a duration timer
On-duration Timer of the terminal device.

[0067] Incombination with the second aspect, any one
of the first to the third possible implementations of the
second aspect, in afourth possible implementation of the
second aspect, the indication information furtherincludes
third indication information, the third indication informa-
tion is configured to indicate a minimum signal strength
value required for enabling the terminal device to receive
and decode the PDCCH.

[0068] It should be understood that the number of the
at least one downlink receiving beam measured by the
terminal device may also be greater than or equal to the
number of downlink receiving beams formed by the ter-
minal device and the network device by means of beam-
forming. For example, if the signal strength threshold is
set to be relative high, it is possible to measure that only
the signal strength of the first signal received by the last
one downlink receiving beam just satisfies the signal
strength threshold. However, the embodiments of the
present application only take a case where the number
of the at least one downlink receiving beam measured
by the terminal device is less than the number of downlink
receiving beams formed by the terminal device and the
network device by means of beamforming until the down-
link receiving beam that satisfies the signal strength
threshold is measured as an example to describe each
of the embodiments of the present application, but the
embodiments of the present application is not limited
thereto.

[0069] Optionally, the network device may determine
a historical average signal strength which enables termi-
nal device to measure to obtain the target downlink re-
ceiving beam, and receive and decode the PDCCH as
the signal strength threshold, which is not limited in the
embodiments of the present application.

[0070] Optionally, the indication information transmit-
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ted by the network device in the embodiment of the
present application may include at least one of the first
indication information, the second indication information
and the third indication information, which is not limited
by the embodiment of the present application.

[0071] The data transmission method for discontinu-
ous reception provided by the present application,
through transmitting, by the network device, to the termi-
nal device, for indicating the minimum signal strength
value required for enabling the terminal device to receive
and decode the PDCCH so that the terminal device de-
termines the signal strength threshold according to the
minimum signal strength value, so that as long as the
terminal device detects a downlink receiving beam
whose signal strength of the received first signal is great-
er than the signal strength threshold, it can determine
the downlink receiving beam as the target downlink re-
ceiving beam, may reduce the time required for the ter-
minal device to select the downlink receiving beam,
thereby ensuring that the terminal device can success-
fully receive and decode the PDCCH transmitted by the
network device during the activation state of the RRC
Active DRX.

[0072] In a third aspect, the present application pro-
vides a data transmission apparatus for discontinuous
reception for performing the data transmission method
in the above first aspect or any possible implementation
of the first aspect. In particular, the data transmission
apparatus includes units for performing the data trans-
mission method in the above first aspect or any possible
implementations of the first aspect.

[0073] In a fourth aspect, the present application pro-
vides a data transmission apparatus for discontinuous
reception for performing the data transmission method
in the above second aspect or any possible implemen-
tation of the second aspect. In particular, the data trans-
mission apparatus includes units for performing the data
transmission method in the above second aspect or any
possible implementations of the second aspect.

[0074] In a fifth aspect, the present application pro-
vides a data transmission apparatus for discontinuous
reception, including: a storage unit and a processor, the
storage unitis configured to store an instruction, the proc-
essor is configured to execute the instruction stored by
the memory, and when the processor executes the in-
structions stored by the memory, the execution causes
the processor to perform the data transmission method
in the above first aspect or any possible implementations
of the first aspect.

[0075] In a sixth aspect, the present application pro-
vides a data transmission apparatus for discontinuous
reception, including: a storage unit and a processor, the
storage unitis configured to store an instruction, the proc-
essor is configured to execute the instruction stored by
the memory, and when the processor executes the in-
structions stored by the memory, the execution causes
the processor to perform the data transmission method
in the above second aspect or any possible implemen-
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tations of the second aspect.

[0076] Inaseventhaspect, the presentapplication pro-
vides a computer readable medium for storing a compu-
ter program, the computer program including instructions
for performing the data transmission method in the above
first aspect or any possible implementations of the first
aspect.

[0077] Inaneighthaspect, the presentapplication pro-
vides a computer readable medium for storing a compu-
ter program, the computer program including instructions
for performing the data transmission method in the above
second aspect or any possible implementations of the
second aspect.

BRIEF DESCRIPTION OF DRAWINGS
[0078]

FIG. 1is a schematic structural diagram of a wireless
communication system to which an embodiment of
the present application is applied.

FIG. 2 is a schematic flowchart of a signal transmis-
sion method for discontinuous reception according
to an embodiment of the present application.

FIG. 3 is a schematic flowchart of another signal
transmission method for discontinuous reception ac-
cording to an embodiment of the present application.
FIG. 4 is a schematic block diagram of a signal trans-
mission apparatus for discontinuous reception ac-
cording to an embodiment of the present application.
FIG. 5is a schematic block diagram of another signal
transmission apparatus for discontinuous reception
according to an embodiment of the present applica-
tion.

FIG. 6 is a schematic block diagram of still another
signal transmission apparatus for discontinuous re-
ception according to an embodiment of the present
application.

FIG. 7 is a schematic block diagram of still another
signal transmission apparatus for discontinuous re-
ception according to an embodiment of the present
application.

DESCRIPTION OF EMBODIMENTS

[0079] The technical solutions in the embodiments of
the present application will be described below with ref-
erence to the accompanying drawings in the embodi-
ments of the present application.

[0080] The technical solution of the embodiment of the
present application may be applied to various communi-
cation systems, such as a global system of mobile com-
munication (Global System of Mobile, "GSM" for short)
system, a code division multiple access (Code Division
Multiple Access, "CDMA" for short) system, a wideband
code division multiple access (Wideband Code Division
Multiple Access, "WCDMA" for short) system, a general
packet radio service (General Packet Radio Service,
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"GPRS" for short), a long term evolution (Long Term Ev-
olution, "LTE" for short) System, aLTE frequency division
duplex (LTE Frequency Division Duplex, "FDD" for short)
system, a LTE time division duplex (LTE Time Division
Duplex, "TDD" for short), a universal mobile telecommu-
nication system (Universal Mobile Telecommunication
System, "UMTS" for short), a worldwide interoperability
for microwave access (Global Interoperability for Micro-
wave Access, "WiIMAX" for short) communication sys-
tem, a future evaluated public land mobile network (Pub-
lic Land Mobile Network, PLMN) or a 5G system in the
further.

[0081] Optionally, the 5G system or network may also
be referred to as a new radio (New Radio, "NR" for short)
system or network.

[0082] FIG. 1shows awireless communication system
100 to which an embodiment of the present application
is applied. The wireless communication system 100 may
include at least one network device 110. Network device
100 may be a device that communicates with a terminal
device. Each network device 100 may provide commu-
nication coverage for a particular geographic area and
may communicate with terminal devices (e.g., UEs) lo-
cated within the coverage area. The network device 100
may be a base station (Base Transceiver Station, "BTS"
for short) in a GSM system or a CDMA system, or a base
station (NodeB, "NB" for short) in a WCDMA system, or
may be an evolutional base station (Evolutional Node B,
"eNB" or "eNodeB" for short) in an LTE system, or a wire-
less controller in a cloud radio access network (Cloud
Radio Access Network, "CRAN" for short), or the network
device may arelay station, an access point, an in-vehicle
device, a wearable device, a network side device in a
future 5G network, or a network device in a future evolved
PLMN, or the like.

[0083] The wireless communication system 100 fur-
ther includes a plurality of terminal devices 120 located
within the coverage of the network device 110. The ter-
minal device 120 may be mobile or fixed. The terminal
device 120 may be referred to as an access terminal, a
user equipment (User Equipment, "UE" for short), a user
unit, a user station, a mobile station, a mobile platform,
aremote station, a remote terminal, a mobile device, and
a user terminal, a terminal, a wireless communication
device, a user agent or a user apparatus. The access
terminal may be a cellular phone, a cordless phone, a
session initiation protocol (Session Initiation Protocol,
"SIP" for short) phone, a wireless local loop (Wireless
Local Loop, "WLL" for short) station, or a personal digital
assistant (Personal Digital Assistant, "PDA" for short), or
a handheld device with wireless communication capabil-
ities, computing device or other processing device con-
nected to a wireless modem, a vehicle-mounted device,
a wearable device, a terminal device in a future 5G net-
work, or a terminal device in a future evolved PLMN, or
the like.

[0084] FIG. 1 exemplarily shows one network device
and two terminal devices. Optionally, the wireless com-
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munication system 100 may include a plurality of network
devices, and other numbers of terminal devices may be
included within coverage of each network device, but the
embodiments of the present application is not limited
thereto.

[0085] Optionally, the wireless communication system
100 may further include other network entities, such as
a network controller, a mobility management entity, or
the like, but the embodiments of the present application
is not limited thereto.

[0086] The following is a description of the discontin-
uous reception (Discontinuous Reception, "DRX" for
short) technology involved in the embodiments of the
present application.

[0087] Packet-based data streams are usually bursty,
and when there is no data transmission, a power con-
sumption can be reduced by turning off a receiving cir-
cuitry of the terminal device, thereby increasing battery
using time. This is an origin of DRX, that is, DRX tech-
nology refers to stopping monitoring a PDCCH channel
for a period of time. There are two types of DRX: one is
DRX in RRC_IDLE, as the name implies, that is, a dis-
continuous reception when the terminal device is in an
idle IDLE state, because under the IDLE state, there is
no radio resource control (Radio Resource Control,
"RRC" for short) connection and user’'s dedicated re-
sources, so it is mainly to monitor a calling channel and
a broadcast channel, as long as a fixed period is prede-
fined, the purpose of discontinuous reception can be
achieved, but if the terminal device intends to monitor to
a user data channel, it must firstly enter a connected
CONNECTED state from the IDLE state; the otheris DRX
in RRC_CONNECTED, thatis, adiscontinuous reception
when the terminal device is in a RRC connection state,
and by causing the terminal device to periodically enter
a sleep period and stop monitoring the PDCCH, the sys-
tem resource configuration can be optimized, and more
importantly, power can be saved without causing the ter-
minal device to enter the IDLE state to achieve this pur-
pose, for example, some non-real-time applications,
such as web browsing, instant messaging, or the like,
always exist for a period of time, a mobile phone does
not need to ceaselessly monitor downlink data and relat-
ed processing, then DRX technology can be applied to
such a situation.

[0088] DRX in RRC_CONNECTED can also be re-
ferred as Active DRX. The Active DRX mechanismallows
the terminal device to periodically transform between the
sleep state and the activation state while maintaining an
RRC connection. The Active DRX mechanism divides
the connected state of the terminal device into an acti-
vation state phase and a sleep state phase. When the
terminal device is in the activation state, a receiving an-
tenna of the terminal device is enabled, so that the ter-
minal device can receive a downlink data packet, and
the power consumption of the terminal device is relative
high. When the terminal device is in the sleep state, the
receiving antenna of the terminal device is disenabled,
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the terminal device cannot receive the downlink data
packet, then the terminal device is in a power saving
mode, but a context of the RRC connection still remains.
[0089] The signal transmission method and apparatus
for discontinuous reception provided by the embodi-
ments of the present application can reduce a time re-
quired for the terminal equipment to select a downlink
receiving beam during the activation state of the RRC
Active DRX, so that the terminal device can successfully
decode the downlink receiving beam and receive the PD-
CCH transmitted by the network device through the
downlink receiving beam during the activation state of
the RRC Active DRX.

[0090] FIG. 2 shows a schematic flowchart of a data
transmission method for discontinuous reception 200
provided by an embodiment of the present application.
As shown in FIG. 2, the data transmission method 200
includes:

S210, a terminal device measures a first signal re-
ceived by each of at least one downlink receiving
beam and transmitted by a network device, where a
number of the at least one downlink receiving beam
is less than a number of downlink receiving beams
formed by the terminal device and the network de-
vice by means of beamforming;

S220, the terminal device determines a target down-
link receiving beam from the at least one downlink
receiving beam according to a result of the meas-
urement;

S230, the terminal device reports the target downlink
receiving beam to the network device,

S240, the terminal device receives, through the tar-
get downlink receiving beam, a physical downlink
control channel PDCCH transmitted by the network
device.

[0091] It should be understood that the number of the
at least one downlink receiving beam measured by the
terminal device may also be larger than or equal to the
number of downlink receiving beams formed by the ter-
minal device and the network device by means of beam-
forming. For example, during an activation state ofa RRC
Active DRX, after the terminal device measures all the
downlink receiving beams formed with the network de-
vice by means of beamforming, and determines the tar-
get downlink receiving beam, there is still enough time
to receive and decode the PDCCH. However the embod-
iments of the present application only take a case where
the number of the at least one downlink receiving beam
is less than the number of downlink receiving beams
formed by the terminal device and the network device by
means of beamforming as an example to describe each
of the embodiments of the present application, but the
embodiments of the present application is not limited
thereto.

[0092] Itshouldbe further understood thatthe downlink
receiving beam of the terminal device in the embodi-
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ments of the present application may also be a downlink
receiving signal or a downlink channel, which is not lim-
ited in the embodiments of the present application.
[0093] It should be further understood that the first sig-
nal transmitted by the network device is used for the ter-
minal device to select the target downlink receiving signal
from all downlink receiving beams, and the first signal
may be, for example, a downlink reference signal, a pri-
mary synchronization signal (Primary Synchronization
Signal, PSS), a secondary synchronization signal (Sec-
ondary Synchronization Signal, SSS) or other signals for
measurement, which is not limited in the embodiments
of the present application.

[0094] The data transmission method for discontinu-
ous reception provided by the embodiments of the
present application, through performing measurement
from a part of downlink receiving beam selected from a
plurality of downlink receiving beams formed by the ter-
minal device and the network device by means of beam-
forming, reduces the number of the downlink receiving
beam required to be measured by the terminal device,
thereby reducing the time required for the terminal device
to perform beam selection, and ensuring that the terminal
device can successfully receive and decode the PDCCH
transmitted by the network device during the activation
state of the RRC Active DRX.

[0095] Optionally, before S210, the terminal device
may determine the atleast one downlink receiving beam.
[0096] Specifically, the terminal device determining the
at least one downlink receiving beam may be that the
terminal device selects the at least one downlink receiv-
ing beam from downlink receiving beams formed with the
network device by means of beamforming, and by meas-
uring the first signal received by each of the at least one
downlink receiving beam and transmitted by the network
device.

[0097] It should be understood that the number of the
at least one downlink receiving beam measured by the
terminal device may also be larger than or equal to the
number of downlink receiving beams formed by the ter-
minal device and the network device by means of beam-
forming. For example, during an activation state of aRRC
Active DRX, after the terminal device measures all the
downlink receiving beams formed with the network de-
vice by means of beamforming, and determines the tar-
get downlink receiving beam, there is still enough time
to receive and decode the PDCCH. However the embod-
iments of the present application only take a case where
the number of the at least one downlink receiving beam
is less than the number of downlink receiving beams
formed by the terminal device and the network device by
means of beamforming as an example to describe each
of the embodiments of the present application, but the
embodiments of the present application is not limited
thereto.

[0098] Optionally, the terminal device may determine
the atleast one downlink receiving beam by itself, or may
determine the at least one downlink receiving beam ac-
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cording to an indication of the network device, which is
not limited in the embodiments of the present application.
[0099] As an optionalembodiment, the terminal device
may determine downlink receiving beams in different di-
rections in spatial as the at least one downlink receiving
beam.

[0100] As another optional embodiment, the terminal
device may receive first indication information transmit-
ted by the network device, where the first indication in-
formation is configured to indicate the number of the at
least one downlink receiving beam, and the terminal de-
vice may determine the at least one downlink receiving
beam according to the number of the at least one down-
link receiving beam.

[0101] Optionally, before S210, the terminal device
may set a first measurement timer, where a length of the
first measurement timer is less than a duration in which
the terminal device is in an activation state of a RRC
Active DRX, and the terminal device can also receive
and decode the PDCCH during the activation state of the
RRC Active DRX.

[0102] It should be understood that the number of the
at least one downlink receiving beam measured by the
terminal device within a duration of the first measurement
timer may also be greater than or equal to the number
of downlink receiving beams formed by the terminal de-
vice and the network device by means of beamforming.
For example, the duration of the first measurement timer
is sufficient for the terminal device to measure all the
downlink receiving beams formed with the terminal de-
vice by means of beamforming. However the embodi-
ments of the present application only take a case where
the number of the at least one downlink receiving beam
is less than the number of downlink receiving beams
formed by the terminal device and the network device by
means of beamforming as an example to describe each
of the embodiments of the present application, but the
embodiments of the present application is not limited
thereto.

[0103] It should also be understood that the length of
the first measurement timer should satisfy that the termi-
nal device can select the target downlink receiving beam,
and the terminal device can also successfully receive
and decode the PDCCH during the activation state of the
RRC Active DRX.

[0104] It should also be understood that the duration
in which the terminal device is in the activation state of
discontinuous reception DRX may be a length of a dura-
tion timer On-duration Timer of the terminal device.
[0105] Optionally, the terminal device may set the first
measurement timer according to an indication of the net-
work device, or the terminal device may set the first meas-
urement timer by itself, which is not limited in the embod-
iments of the present application.

[0106] As an optional embodiment, the terminal may
set a historical average duration of the determined target
downlink receiving beam as the first measurement timer.
[0107] As another optional embodiment, the terminal
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device may receive second indication information trans-
mitted by the network device, where the second indica-
tion information is configured to indicate the measure-
ment duration, and the terminal device is according to
the measurement duration, the first measurement timer.
[0108] Specifically, in S210, a terminal device meas-
uring a first signal received by each of at least one down-
link receiving beam and transmitted by a network device
may be that the terminal device starts the first measure-
ment timer, and measures the first signal received by a
first downlink receiving beam, if the first measurement
timer does not expire, the terminal device continues
measuring the first signal received by a second downlink
receiving beam, and if the measurement first timer ex-
pires, the terminal device stop the measurement.
[0109] Thatis, a terminal device measuring a first sig-
nal received by each of at least one downlink receiving
beam and transmitted by a network device may be that
the terminal device starts the first measurement timer,
and sequentially measures the first signal received by
each of downlink receiving beams formed with the net-
work device by means of beamforming, and checks
whether the first measurement timer expires each time
measurement of the first signal received by a downlink
receiving beam is performed. If the first measurement
timer does not expire, the terminal device continues
measuring the first signal received by other downlink re-
ceiving beams, if the first measurement timer expires,
stopping the measurement.

[0110] It should be understood that the first downlink
receiving beam and the second downlink receiving beam
are both downlink receiving beams formed by the termi-
nal device and the network device by means of beam-
forming, and the first downlink receiving beam is different
from the second downlink receiving beam.

[0111] The data transmission method for discontinu-
ous reception provided by the embodiments of the
present application, through setting the first measure-
ment timer by the terminal device, and sequentially
measuring the first signal received by the downlink re-
ceiving beam formed by the terminal device and the net-
work device by means of beamforming within the duration
of the first measurement timer, where the length of the
first measurement timer is less than the duration in which
the terminal device is in the activation state of the dis-
continuous reception DRX, may reduce the time required
for the terminal device to select the downlink receiving
beam, thereby ensuring that the terminal device can suc-
cessfully receive and decode the PDCCH transmitted by
the network device during the activation state of the RRC
Active DRX.

[0112] Optionally, before S210, the terminal device
may determine a signal strength threshold, where the
signal strength threshold is not less than a minimum sig-
nal strength value required for enabling the terminal de-
vice to receive and decode the PDCCH.

[0113] It should be understood that the number of the
at least one downlink receiving beam measured by the
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terminal device may also be greater than or equal to the
number of downlink receiving beams formed by the ter-
minal device and the network device by means of beam-
forming. For example, if the signal strength threshold is
set to be relative high, it is possible to measure that only
the signal strength of the first signal received by the last
one downlink receiving beam just satisfies the signal
strength threshold. However, the embodiments of the
present application only take a case where the number
of the at least one downlink receiving beam measured
by the terminal device is less than the number of downlink
receiving beams formed by the terminal device and the
network device by means of beamforming until the down-
link receiving beam that satisfies the signal strength
threshold is measured the downlink receiving beam as
an example to describe each of the embodiments of the
present application, but the embodiments of the present
application is not limited thereto.

[0114] Itshould be understood that the signal strength
threshold may be larger than or equal to the minimum
signal strength value.

[0115] Optionally, the terminal device may set the sig-
nal strength threshold by itself, or the terminal device
may set the signal strength threshold according to an
indication of the network device, which is not limited in
the embodiments of the present application.

[0116] Optionally, the network device may determine
a historical average signal strength which enables termi-
nal device to the measure to obtain the target downlink
receiving beam, and receive and decode the PDCCH as
the signal strength threshold, which is not limited in the
embodiments of the present application.

[0117] Optionally, the terminal device may receive the
third indication information transmitted by the network
device, where the third indication information is config-
ured to indicate that the minimum signal strength value
required for enabling the terminal device to receive and
decode the PDCCH, and the terminal device may deter-
mine the signal strength threshold according to the min-
imum signal strength value.

[0118] Specifically, in S210, a terminal device meas-
uring a first signal received by each of at least one down-
link receiving beam and transmitted by a network device
may be that the terminal device measures the first signal
received by the first downlink receiving beam to obtain
the first signal strength; if the first signal strength is less
than the signal strength threshold, the terminal device
continues measuring the first signal received by the sec-
ond downlink receiving beam.

[0119] Thatis, a terminal device measuring a first sig-
nal received by each of at least one downlink receiving
beam and transmitted by a network device may be that
the terminal device sequentially measures the signal
strength of the first signal received by each of the down-
link receiving beams formed with the network device by
means of beamforming, and each time the signal strength
of the first signal received by one downlink receiving
beam is measured, determine whether the signal
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strength satisfies a signal strength threshold condition.
If the signal strength does not satisfy the signal strength
threshold condition, the terminal continues measuring
other downlink receiving beams at device.

[0120] The data transmission method for discontinu-
ous reception provided by the embodiments of the
present application, through setting the signal strength
threshold by the terminal device, and as long as a down-
link receiving beam that satisfies the signal strength
threshold is detected by the terminal device, determining
the downlink receiving beam as the target downlink re-
ceiving beam, may reduce the time required for the ter-
minal device to select the downlink receiving beam,
thereby ensuring that the terminal device can success-
fully receive and decode the PDCCH transmitted by the
network device during the activation state of the RRC
Active DRX.

[0121] Optionally, before S210, the terminal device
may further determine the signal strength threshold, and
start a second measurement timer, where a length of the
second measurement timer is less than a duration in
which the terminal device is in an activation state of a
RRC Active DRX, and the terminal device can receive
and decode the PDCCH during the activation state of the
RRC Active DRX.

[0122] Specifically, in S210, if the first signal strength
is less than the signal strength threshold, the terminal
device continuing measuring the first signal received by
the second downlink receiving beam may be that if the
first signal strengthis less than the signal strength thresh-
old, and the second measurement timer does not expire,
the terminal device continues measuring the first signal
received by the second downlink receiving beam.
[0123] That is, the terminal device may set and start
the second measurement timer, where the length of the
second measurement timer is less than the duration in
which the terminal device is in the activation state of the
RRC Active DRX, and the terminal device can receive
and decode the PDCCH during the activation state of the
RRC Active DRX. The terminal device can sequentially
measure the first signal received by the downlink receiv-
ing beam formed with the network device by means of
beamforming as long as within the duration of the second
measurement timer, until a downlink receiving beam that
satisfies the condition is detected.

[0124] Optionally, before S210, the terminal device
may further determine the number of the at least one
downlink receiving beam, where the number of the at
least one downlink receiving beam is less than the
number of the downlink receiving beams formed by the
terminal device and the network device by means of
beamforming.

[0125] Specifically, in S210, if the first signal strength
is less than the signal strength threshold, the terminal
device continuing measuring the first signal received by
the second downlink receiving beam may be that if the
first signal strengthis less than the signal strength thresh-
old, and the number of downlink receiving beams that
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have been measured by the terminal device is less than
the number of the at least one downlink receiving beam,
the terminal device continues measuring the first signal
received by the second downlink receiving beam.
[0126] Thatis, the terminal device may setthe number
of the at least one downlink receiving beam, where the
number of the at least one downlink receiving beam is
less than the number of downlink receiving beams
formed by the terminal device and the network device by
means of beamforming, the number of the downlink re-
ceiving beams measured by the terminal device does not
exceed the number of the at least one downlink receiving
beam determined by the terminal device, and the terminal
device may sequentially measure thefirst signal received
by the downlink receiving beam formed with the network
device by means of beamforming until the downlink re-
ceiving beam that satisfies the condition is detected.
[0127] Specifically, in S220, the terminal device deter-
mining a target downlink receiving beam from the at least
one downlink receiving beam according to a result of the
measurement may be that the terminal device deter-
mines a downlink receiving beam having a strongest sig-
nal strength among signal strengths of the first signals
received by each of the at least one downlink receiving
beam as the target downlink receiving beam.

[0128] Optionally, in S210, if the first signal strength is
greater than or equal to the signal strength threshold, the
terminal device stops the measurement; and the terminal
device determining a target downlink receiving beam
from the at least one downlink receiving beam according
to a result of the measurement may be that the terminal
device determines the first downlink receiving beam as
the target downlink receiving beam.

[0129] Itshould be understood that the terminal device
measuring the first signal received by a downlink receiv-
ing beam may be measuring a signal strength or a signal
quality of the first signal received by the downlink receiv-
ing beam, which is not limited by the embodiments of the
present application.

[0130] Thatis, as long as the terminal device detects
that the signal strength of the first signal received by one
downlink receiving beam satisfies the signal strength
threshold, then no matter whether the second measure-
ment timer expires or not, and whether each of the at
least one downlink receiving beam is measured, the ter-
minal device determines the downlink receiving beam as
the target downlink receiving beam.

[0131] It should be understood that the size of the se-
quence numbers of the above each of the processes do
notimply an execution order. The execution order of each
of the processes should be determined by their functions
and internal logic, but is not intended to limit an imple-
mentation in the embodiments of the present application.
[0132] FIG. 3 is a schematic flowchart of another data
transmission method for discontinuous reception 300
provided by an embodiment of the present application.
As shown in FIG. 3, the method 300 includes:
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S310, a network device transmits a first signal for
measurement and indication information to a termi-
nal device, the indication information is configured
to instruct the terminal device to determine a target
downlink receiving beam from at least one downlink
receiving beam by measuring the first signal, where
the number of the at least one downlink receiving
beam is less than the number of downlink receiving
beams formed by the network device and the termi-
nal device by means of beamforming;

S320, the network device receives the target down-
link receiving beam reported by the terminal device
according to the first signal and the indication infor-
mation;

S330, the network device transmits a physical down-
link control channel PDCCH to the terminal device
through the target downlink receiving beam.

[0133] It should be understood that the number of the
at least one downlink receiving beam measured by the
terminal device may also be larger than or equal to the
number of downlink receiving beams formed by the ter-
minal device and the network device by means of beam-
forming. For example, during an activation state of aRRC
Active DRX, after the terminal device measures all the
downlink receiving beams formed with the network de-
vice by means of beamforming, and determines the tar-
get downlink receiving beam, there is still enough time
to receive and decode the PDCCH. However the embod-
iments of the present application only take a case where
the number of the at least one downlink receiving beam
is less than the number of downlink receiving beams
formed by the terminal device and the network device by
means of beamforming as an example to describe each
of the embodiments of the present application, but the
embodiments of the present application is not limited
thereto.

[0134] In the data transmission method for discontin-
uous reception provided by the embodiments of the
present application, through transmitting, by the network
device, to the terminal device, the first signal for meas-
urement and for instructing the terminal device to deter-
mine the target downlink receiving beam from the at least
one downlink receiving beam, where the number of the
at least one downlink receiving beam is less than the
number of the downlink receiving beams formed by the
network device and the terminal device by means of
beamforming, may reduce a time required for the terminal
device to select the receiving beam, so that the terminal
device can successfully receive and decode the PDCCH
transmitted by the network device during the activation
state of the RRC Active DRX.

[0135] It should be understood that the first signal
transmitted by the network device is used for the terminal
device to select the target downlink receiving signal from
all downlink receiving beams, and the first signal may be,
for example, a downlink reference signal, a primary syn-
chronization signal (Primary Synchronization Signal,
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PSS), a secondary synchronization signal (Secondary
Synchronization Signal, SSS) or other signals for meas-
urement, which is not limited in the embodiments of the
present application.

[0136] Optionally, the indication information transmit-
ted by the network device to the terminal device may
include first indication information, the first indication in-
formation is configured to indicate the number of the at
least one downlink receiving beam, and the number of
the at least one downlink receiving beam is less than the
number of the downlink receiving beams formed by the
terminal device and the network device by means of
beamforming.

[0137] It should be understood that the number of the
at least one downlink receiving beam measured by the
terminal device may also be larger than or equal to the
number of downlink receiving beams formed by the ter-
minal device and the network device by means of beam-
forming. For example, during an activation state ofa RRC
Active DRX, after the terminal device measures all the
downlink receiving beams formed with the network de-
vice by means of beamforming, and determines the tar-
get downlink receiving beam, there is still enough time
to receive and decode the PDCCH. However the embod-
iments of the present application only take a case where
the number of the at least one downlink receiving beam
is less than the number of downlink receiving beams
formed by the terminal device and the network device by
means of beamforming as an example to describe each
of the embodiments of the present application, but the
embodiments of the present application is not limited
thereto.

[0138] The data transmission method for continuous
reception provided by the embodiments of the present
application, through transmitting, to the terminal device,
indication information for indicating the number of the at
least one downlink reception beam, which is a part of
downlink receiving beams formed by the terminal device
and the network device by means of beamforming, so
that the terminal device determines the target downlink
receiving beam by measuring the first signal received by
each of the at least one downlink receiving beam, may
reduce the time required for the terminal device to select
the downlink receiving beam, thereby ensuring that the
terminal device can successfully receive and decode the
PDCCH transmitted by the network device during the ac-
tivation state of the RRC Active DRX.

[0139] Optionally, the indication information transmit-
ted by the network device to the terminal device may
further include second indication information, where the
second indication information is configured to indicate a
measurement duration, and the measurement duration
is less than the duration in which the terminal device is
in the activation state of the RRC Active DRX, and the
terminal device can also receive and decode the PDCCH
during the activation state of the RRC Active DRX.
[0140] It should be understood that the number of the
at least one downlink receiving beam measured by the
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terminal device within a duration of the first measurement
timer may also be greater than or equal to the number
of downlink receiving beams formed by the terminal de-
vice and the network device by means of beamforming.
For example, the duration of the first measurement timer
is sufficient for the terminal device to measure all the
downlink receiving beams formed with the terminal de-
vice by means of beamforming. However the embodi-
ments of the present application only take a case where
the number of the at least one downlink receiving beam
is less than the number of downlink receiving beams
formed by the terminal device and the network device by
means of beamforming as an example to describe each
of the embodiments of the present application, but the
embodiments of the present application is not limited
thereto.

[0141] Optionally, the network device may determine
a historical average duration of the target downlink re-
ceiving beam determined by the terminal device as the
duration of the first measurement timer, which is not lim-
ited in the embodiments of the present application.
[0142] The data transmission method for discontinu-
ous reception provided by the present application,
through transmitting, by the network device, to the termi-
nal device, the indication information for indicating the
measurement duration so that the terminal device deter-
mines the first measurement timer according to the
measurement duration, and sequentially measure the
first signal received by the downlink receiving beam
formed by the terminal device and the network device by
means of beamforming within the duration of the first
measurement timer, where the length of the first meas-
urement timer is less than the duration in which the ter-
minal device is in the activation state of the discontinuous
reception DRX, may reduce the time required for the ter-
minal device to select the downlink receiving beam,
thereby ensuring that the terminal device can success-
fully receive and decode the PDCCH transmitted by the
network device during the activation state of the RRC
Active DRX.

[0143] It should be understood that the duration in
which the terminal device is in the activation state of the
discontinuous reception DRX is a length of a duration
timer On-duration Timer of the terminal device.

[0144] Optionally, the indication information transmit-
ted by the network device to the terminal device may
further include third indication information, the third indi-
cation information is configured to indicate a minimum
signal strength value required for enabling the terminal
device to receive and decode the PDCCH.

[0145] It should be understood that the number of the
at least one downlink receiving beam measured by the
terminal device may also be greater than or equal to the
number of downlink receiving beams formed by the ter-
minal device and the network device by means of beam-
forming. For example, if the signal strength threshold is
set to be relative high, it is possible to measure that only
the signal strength of the first signal received by the last
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one downlink receiving beam just satisfies the signal
strength threshold. However, the embodiments of the
present application only take a case where the number
of the at least one downlink receiving beam measured
by the terminal device is less than the number of downlink
receiving beams formed by the terminal device and the
network device by means of beamforming until the down-
link receiving beam that satisfies the signal strength
threshold is measured the downlink receiving beam as
an example to describe each of the embodiments of the
present application, but the embodiments of the present
application is not limited thereto.

[0146] Optionally, the network device may determine
a historical average signal strength which enables termi-
nal device to measure to obtain the target downlink re-
ceiving beam, and receive and decode the PDCCH as
the signal strength threshold, which is not limited in the
embodiments of the present application.

[0147] The data transmission method for discontinu-
ous reception provided by the embodiments of the
present application, through transmitting, by the network
device, to the terminal device, for indicating the minimum
signal strength value required for enabling the terminal
device to receive and decode the PDCCH so that the
terminal device determines the signal strength threshold
according to the minimum signal strength value, so that
as long as the terminal device detects a downlink receiv-
ingbeam whose signal strength of the received first signal
is greater than the signal strength threshold, it can de-
termine the downlink receiving beam as the target down-
link receiving beam, may reduce the time required for the
terminal device to select the downlink receiving beam,
thereby ensuring that the terminal device can success-
fully receive and decode the PDCCH transmitted by the
network device during the activation state of the RRC
Active DRX.

[0148] Optionally, the indication information transmit-
ted by the network device in the embodiments of the
present application may include at least one of the first
indication information, the second indication information
and the third indication information, so that the terminal
device determines the target downlink receiving beam
according to the indication information, which is not lim-
ited by the embodiments of the present application.
[0149] It should be understood that the size of se-
quence numbers of the above each of the processes do
notimply an execution order. The execution order of each
of the processes should be determined by their functions
and internal logic, but is not intended to limit an imple-
mentation in the embodiments of the present application.
[0150] The data transmission method for discontinu-
ous reception according to the embodiments of the
present application are described in detail above in com-
bination with FIG. 1 to FIG. 3, and the data transmission
apparatus for discontinuous reception according to the
embodiments of the present application will be described
in detail below in combination with FIG. 4 to FIG. 7.
[0151] FIG. 4 shows a data transmission apparatus
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400 for discontinuous reception provided by an embod-
iment of the present application. The data transmission
apparatus 400 includes:

a measuring unit 410, configured to measure a first
signal received by each of at least one downlink re-
ceiving beam and transmitted by a network device,
where a number of the at least one downlink receiv-
ing beam is less than a number of downlink receiving
beams formed by a terminal device and the network
device by means of beamforming;

a determining unit 420, configured to determine a
target downlink receiving beam from the at least one
downlink receiving beam according to a result of the
measurement measured by the measuring unit 410;
a transmitting unit 430 is configured to report the
target downlink receiving beam determined by the
determining unit 420 to the network device; and
areceiving unit 440 is configured to receive, through
the target downlink receiving beam determined by
the determining unit 420, a physical downlink control
channel PDCCH transmitted by the network device.

[0152] Optionally, the number of the at least one down-
link receiving beam may be less than the number of
downlink receiving beams formed by the terminal device
and the network device by means of beamforming.
[0153] It should be understood that the number of the
at least one downlink receiving beam measured by the
terminal device may also be larger than or equal to the
number of downlink receiving beams formed by the ter-
minal device and the network device by means of beam-
forming. For example, during an activation state of aRRC
Active DRX, after the terminal device measures all the
downlink receiving beams formed with the network de-
vice by means of beamforming, and determines the tar-
get downlink receiving beam, there is still enough time
to receive and decode the PDCCH. However the embod-
iments of the present application only take a case where
the number of the at least one downlink receiving beam
is less than the number of downlink receiving beams
formed by the terminal device and the network device by
means of beamforming as an example to describe each
of the embodiments of the present application, but the
embodiments of the present application is not limited
thereto.

[0154] Optionally, the determining unit is further con-
figured to: before afirst signal received by each of atleast
one downlink receiving beam and transmitted by a net-
work device is measured, determine the at least one
downlink receiving beam.

[0155] Optionally, the determining unit is specifically
configured to: receive first indication information trans-
mitted by the network device, where the first indication
information is configured to indicate the number of the at
least one downlink receiving beam, and the number of
the at least one downlink receiving beam is less than the
number of the downlink receiving beams formed by the
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terminal device and the network device by means of
beamforming; and determine the at least one downlink
receiving beam according to the number of the at least
one downlink receiving beam.

[0156] Optionally, the data transmission apparatus fur-
ther includes a timing unit, where the timing unit is con-
figured to, before afirst signal received by each of at least
one downlink receiving beam and transmitted by a net-
work device is measured, determine a first measurement
timer, where a length of the first measurement timer is
less than a duration in which the terminal device is in an
activation state of a radio resource control RRC active
discontinuous reception DRX, and the terminal device
can also receive and decode the PDCCH during the ac-
tivation state of the RRC Active DRX; start the first meas-
urement timer; the measuring unit is specifically config-
ured to: measure the first signal received by a first down-
link receiving beam; if the first measurement timer does
not expire, continue measuring the first signal received
by a second downlink receiving beam; and if the meas-
urement first timer expires, stop the measurement.
[0157] Optionally, the determining unitis configured to:
receive second indication information transmitted by the
network device, where the second indication information
is configured to indicate a measurement duration, and
the measurement duration is less than the duration in
which the terminal device is in the activation state of the
discontinuous reception DRX; and determine the first
measurement timer according to the measurement du-
ration.

[0158] Optionally, the duration in which the terminal
device is in the activation state of the RRC Active DRX
is a length of a duration timer On-duration Timer of the
terminal device.

[0159] Optionally, the determining unit is further con-
figured to: before afirst signal received by each of at least
one downlink receiving beam and transmitted by a net-
work device is measured, determine a signal strength
threshold, where the signal strength threshold is not less
than a minimum signal strength value required for ena-
bling the terminal device to receive and decode the PD-
CCH; the measuring unit is specifically configured to:
measure the first signal received by a first downlink re-
ceiving beam to obtain a first signal strength; if the first
signal strength is less than the signal strength threshold,
continue measuring the first signal received by a second
downlink receiving beam.

[0160] Optionally, the data transmission apparatus fur-
ther includes a timing unit, where the timing unit is con-
figured to: before afirst signal received by each of at least
one downlink receiving beam and transmitted by a net-
work device is measured, start a second measurement
timer, where a length of the second measurement timer
is less than a duration in which the terminal device is in
an activation state of a RRC Active DRX, and the terminal
device can also receive and decode the PDCCH during
the activation state of the RRC Active DRX; the measur-
ing unit is specifically configured to: if the first signal



31 EP 3 554 176 A1 32

strength is less than the signal strength threshold, and
the second measurementtimer does not expire, continue
measuring the first signal received by the second down-
link receiving beam.

[0161] Optionally, the determining unit is further con-
figured to: before afirst signal received by each of atleast
one downlink receiving beam and transmitted by a net-
work device is measured, determine the number of the
at least one downlink receiving beam, where the number
of the at least one downlink receiving beam is less than
the number of the downlink receiving beams formed by
the terminal device and the network device by means of
beamforming; the measuring unit is specifically config-
ured to: if the first signal strength is less than the signal
strength threshold, and the number of downlink receiving
beams that have been measured by the terminal device
is less than the number of the at least one downlink re-
ceiving beam, continue measuring the first signal re-
ceived by the second downlink receiving beam.

[0162] Optionally, the measuring unit is further config-
ured to stop the measurement if the first signal strength
is greater than or equal to the signal strength threshold;
the determining unit is specifically configured to deter-
mine the first downlink receiving beam as the target
downlink receiving beam.

[0163] Optionally, the determining unit is specifically
configured to: receive third indication information trans-
mitted by the network device, where the third indication
information is configured to indicate a minimum signal
strength value required for enabling the terminal device
to receive and decode the PDCCH; and determine the
signal strength threshold according to the minimum sig-
nal strength value.

[0164] In an optional example, those skilled in the art
may understand that the data transmission apparatus
400 may be specifically the terminal device in the above
embodiment 200, and the data transmission apparatus
400 may be configured to execute each of the processes
and/or steps in the above method embodiments 200 cor-
responding to the terminal device. To avoid repetition,
details will not be described herein.

[0165] FIG. 5 shows another data transmission appa-
ratus 500 for discontinuous reception provided by an em-
bodiment of the present application. The data transmis-
sion apparatus 500 includes:

a transmitting unit 510, configured to transmitting a
first signal for measurement and indication informa-
tion to a terminal device, where the indication infor-
mation is configured to instruct the terminal device
to determine a target downlink receiving beam from
at least one downlink receiving beam by measuring
the first signal, wherein the number of the at least
one downlink receiving beam is less thanthe number
of downlink receiving beams formed by the network
device and the terminal device by means of beam-
forming;

areceiving unit 520, configured to receive the target
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downlink receiving beam reported by the terminal
device according to the first signal and the indication
information transmitted by the transmitting unit 510;
the transmitting unit 510 is further configured to
transmit a physical downlink control channel PDCCH
to the terminal device through the target downlink
receiving beam received by the receiving unit 520.

[0166] Optionally, the number of the atleast one down-
link receiving beam may be less than the number of the
downlink receiving beams formed by the terminal device
and the network device by means of beamforming.
[0167] It should be understood that the number of the
at least one downlink receiving beam measured by the
terminal device may also be larger than or equal to the
number of downlink receiving beams formed by the ter-
minal device and the network device by means of beam-
forming. For example, during an activation state ofa RRC
Active DRX, after the terminal device measures all the
downlink receiving beams formed with the network de-
vice by means of beamforming, and determines the tar-
get downlink receiving beam, there is still enough time
to receive and decode the PDCCH. However the embod-
iments of the present application only take a case where
the number of the at least one downlink receiving beam
is less than the number of downlink receiving beams
formed by the terminal device and the network device by
means of beamforming as an example to describe each
of the embodiments of the present application, but the
embodiment of the present application is not limited
thereto.

[0168] Optionally, the indication information may in-
clude firstindication information, where the firstindication
information is configured to indicate the number of the at
least one downlink receiving beam, and the number of
the at least one downlink receiving beam is less than the
number of the downlink receiving beams formed by the
terminal device and the network device by means of
beamforming.

[0169] Optionally, the indication information may fur-
ther include second indication information, the second
indication information is configured to indicate a meas-
urement duration, and the measurement duration is less
than the duration in which the terminal device is in an
activation state of a radio resource control RRC active
discontinuous reception DRX, and the terminal device
can also receive and decode the PDCCH during the ac-
tivation state of the RRC Active DRX.

[0170] Optionally, the duration in which the terminal
device is in the activation state of the RRC Active DRX
is a length of a duration timer On-duration Timer of the
terminal device.

[0171] Optionally, the indication information may fur-
ther include third indication information, the third indica-
tion information is configured to indicate a minimum sig-
nal strength value required for enabling the terminal de-
vice to receive and decode the PDCCH.

[0172] Optionally, the indication information transmit-
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ted by the network device in the embodiments of the
present application may include at least one of the first
indication information, the second indication information
and the third indication information, which is not limited
by the embodiments of the present application.

[0173] In an optional example, those skilled in the art
may understand that the data transmission apparatus
500 may be specifically the network device in the above
embodiment 300, and the data transmission apparatus
500 may be configured to execute each of the processes
and/or steps in the above method embodiments 300 cor-
responding to the network device. To avoid repetition,
details will not be described herein.

[0174] It should be understood that the data transmis-
sion apparatus 400 and the data transmission apparatus
500 herein may be embodied in the form of functional
units. The term "unit" herein may refer to an application
specific integrated circuit (Application Specific Integrated
Circuit, ASIC), an electronic circuit, a processor for exe-
cuting one or more software or firmware programs (for
example, a shared processor, a proprietary processor,
or a group processor, or the like) and memory, merge
logic, and/or other suitable components that support the
functions described.

[0175] FIG. 6 is a schematic block diagram of a data
transmission apparatus 600 according to an embodiment
of the present application. As shown in FIG. 6, the data
transmission apparatus 600 includes a processor 610
and a transceiver 620.

[0176] The processor 610 is specifically configured to
measure a first signal received by each of at least one
downlink receiving beam and transmitted by a network
device, where a number of the at least one downlink re-
ceiving beam is less than a number of downlink receiving
beams formed by the terminal device and the network
device by means of beamforming; and determine a target
downlink receiving beam from the at least one downlink
receiving beamaccording to a result of the measurement.
[0177] The transceiver 620 is specifically configured
to report the target downlink receiving beam to the net-
work device, and receive, through the target downlink
receiving beam, a physical downlink control channel PD-
CCH transmitted by the network device.

[0178] In an optional example, those skilled in the art
may understand that the data transmission apparatus
600 may be specifically the terminal device in the above
embodiment 200, and the data transmission apparatus
600 may be configured to execute each of the processes
and/or steps in the above method embodiments 200 cor-
responding to the terminal device. To avoid repetition,
details will not be described herein.

[0179] Optionally, the data transmission apparatus
600 may also include a memory, which may include a
read only memory and a random access memory, and
provides instructions and data to the processor. A part
of the memory may also include a non-volatile random
access memory. Forexample, the memory can also store
information about device type. The processor 610 may
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be configured to execute instructions stored in the mem-
ory, and when the processor executes the instructions,
the processor may perform each of the steps in the above
method embodiment corresponding to the terminal de-
vice.

[0180] FIG. 7 is a schematic block diagram of a data
transmission apparatus 700 according to an embodiment
of the present application. As shown in FIG. 7, the data
transmission apparatus 700 includes a processor 710
and a transceiver 720.

[0181] The processor 710 is configured to determine
to transmit a first signal for measurement and indication
information to a terminal device.

[0182] The transceiver 720 is configured to transmit
the first signal for measurement and the indication infor-
mation to the terminal device, where the indication infor-
mation is configured to instruct the terminal device to
determine a target downlink receiving beam from at least
one downlink receiving beam by measuring the first sig-
nal, wherein the number of the at least one downlink re-
ceiving beam is less than the number of downlink receiv-
ing beams formed by the network device and the terminal
device by means of beamforming; and receive the target
downlink receiving beam reported by the terminal device
accordingto the first signal and the indication information;
[0183] the transceiver 720 is further configured to
transmit a physical downlink control channel PDCCH to
the terminal device through the target downlink receiving
beam.

[0184] In an optional example, those skilled in the art
may understand that the data transmission apparatus
700 may be specifically the network device in the above
embodiment 300, and the data transmission apparatus
700 may be configured to execute each of the processes
and/or steps in the above method embodiments 300 cor-
responding to the network device. To avoid repetition,
details will not be described herein.

[0185] Optionally, the data transmission apparatus
700 may also include a memory, which may include a
read only memory and a random access memory, and
provides instructions and data to the processor. A part
of the memory may also include a non-volatile random
access memory. Forexample, the memory can also store
information about device type. The processor 710 may
be configured to execute instructions stored in the mem-
ory, and when the processor executes the instructions,
the processor may perform each of the steps in the above
method embodiment corresponding to the network de-
vice.

[0186] It should be understood that, in the embodi-
ments of the present application, the processor may be
a central processing unit (Central Processing Unit, CPU),
and the processor may also be other general-purpose
processors, digital signal processors (DSP), application
specific integrated circuits (ASIC), field programmable
gate array (FPGA) or other programmable logic devices,
discrete gates or transistor logic devices, discrete hard-
ware components, or the like. The general-purpose proc-
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essor may be a microprocessor or the processor may
also be any conventional processors, or the like.

[0187] In the process of implementation, each of the
steps in the above methods may be completed by an
integrated logic circuit of hardware or instructions in a
form of software in a processor. The steps in combination
with the method disclosed in the embodiments of the
present application may be directly implemented by a
hardware processor, or may be performed by a combi-
nation of hardware and software in the processor. The
software module may be located in a mature storage me-
dium in the art, such as a random memory, a flash mem-
ory, a read only memory, a programmable read only
memory or an electrically erasable programmable mem-
ory, aregister, or the like. The storage mediumis located
in the memory, and the processor reads instructions in
the memory and combines the hardware to complete the
steps of the above methods. To avoid repetition, details
will not be described herein.

[0188] It should be understood that the term such as
"and/or" herein is merely an association relationship de-
scribing associated objects, which indicates that there
may be three relationships, for example, A and/or B may
indicate presence of A only, of both A and B, and of B
only. In addition, the character "/" herein generally indi-
cates that contextual objects have an "or" relationship.
[0189] It should be understood that, in various embod-
iments of the present application, the size of the se-
quence numbers of the above each of processes do not
imply an execution order. The execution order of each
of the processes should be determined by their functions
and internal logic, but is not intended to limit an imple-
mentation in the embodiments of the present application.
[0190] It may be known to persons of ordinary skill in
the art that, the units and the algorithm steps of each
example that are described in combination with the em-
bodiments disclosed herein may be implemented by
electronic hardware or a combination of computer soft-
ware and electronic hardware. The situation whether
these functions are performed by hardware or software
depends on specific applications and design constraints
of the technical solution. Persons of ordinary skill in the
art may implement the described functions by using dif-
ferent methods for each specific application, but such
implementation should not be regarded as going beyond
the scope of the present application.

[0191] It may be clearly understood by persons of or-
dinary skill in the art that, for the purpose of convenient
and brief description, reference may be made to the cor-
responding process in the above method embodiments
for detailed working processes of the above described
systems, apparatuses, and units, and details will not be
described herein again.

[0192] In several embodiments provided by the
present application, it should be understood that the dis-
closed systems, apparatuses, and methods may be im-
plemented in other manners. For example, the above
described apparatus embodiments are merely exempla-
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ry. For instance, the division of the units is merely a di-
vision of logical functions and there may be other divi-
sions approach during actual implementations. For in-
stance, multiple units or components may be combined
or integrated into another system, or some features may
be omitted or not performed. In addition, the displayed
or discussed mutual couplings or direct couplings or com-
munication connections may be through indirect cou-
plings or communication connections between some in-
terfaces, the apparatuses or units, which may be in elec-
tronic, mechanical, or other forms.

[0193] The units described as separate parts may or
may not be physically separate, and the parts displayed
as units may or may not be physical units, that is, may
be located in one location, or may be distributed on mul-
tiple network units. A part or all of the units may be se-
lected according to actual needs to achieve the purpose
of the scheme in each of the embodiments of the present
application.

[0194] In addition, each of functional units in the em-
bodiments of the present application may be integrated
into one processing unit, or each of the units may exist
alone physically, or two or more units are integrated into
one unit.

[0195] Ifthe described functions implementedina form
of a software functional unit and sold or used as an in-
dependent product, it may be stored in a computer-read-
able storage medium. Based on such an understanding,
the technical solution of the present application essen-
tially, or the part contributing to the prior art, or a part of
the technical solution may be implemented in a form of
a software product. The computer software product is
stored in a storage medium, and includes several instruc-
tions for enabling a computer device (which may be a
personal computer, a server, or a network device, or the
like) to perform all or a part of the steps of the methods
described in the embodiments of the present application.
And the above described storage medium includes: any
mediums that can store program codes, such as a USB
flash disk, amobile hard disk, aread-only memory (ROM,
Read-Only Memory), a random access memory (RAM,
Random Access Memory), a magnetic disk, or an optical
disc, or the like.

[0196] The above descriptions are merely specific im-
plementations of the present application; however, the
protection scope of the present application is not limited
thereto. Any madification or replacement that may be
readily thought by persons of ordinary skill in the art within
the technical scope disclosed in the present application
should fall into the protection scope of the present appli-
cation. Thus, the protection scope of the present appli-
cation shall be subject to the protection scope of the
claims.

Claims

1. Adatatransmission method for discontinuous recep-
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tion, comprising:

measuring, by a terminal device, a first signal
received by each of at least one downlink re-
ceiving beam and transmitted by a network de-
vice, wherein a number of the at least one down-
link receiving beam is less than a number of
downlink receiving beams formed by the termi-
nal device and the network device by means of
beamforming;

determining, by the terminal device, a target
downlink receiving beam from the at least one
downlink receiving beam according to a result
of the measurement;

reporting, by the terminal device, the target
downlink receiving beam to the network device,
and receiving, by the terminal device, through
the target downlink receiving beam, a physical
downlink control channel PDCCH transmitted by
the network device.

The data transmission method according to claim 1,
wherein before the measuring, by a terminal device,
afirst signal received by each of atleast one downlink
receiving beam and transmitted by a network device,
the method further comprises:

determining, by the terminal device, the at least one
downlink receiving beam.

The data transmission method according to claim 2,
wherein the determining, by the terminal device, the
at least one downlink receiving beam comprises:

receiving, by the terminal device, first indication
information transmitted by the network device,
wherein the first indication information is config-
ured to indicate the number of the at least one
downlink receiving beam, and the number of the
atleastone downlink receivingbeamisless than
the number of the downlink receiving beams
formed by the terminal device and the network
device by means of beamforming; and
determining, by the network device, the at least
one downlink receiving beam according to the
number of the at least one downlink receiving
beam.

The data transmission method according to claim 1,
wherein before the measuring, by a terminal device,
afirst signal received by each of atleast one downlink
receiving beam and transmitted by a network device,
the method further comprises:

determining, by the terminal device, afirst meas-
urement timer, wherein a length of the first
measurement timer is less than a duration in
which the terminal device is in an activation state
of a radio resource control RRC active discon-
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tinuous reception DRX, and the terminal device
can also receive and decode the PDCCH during
the activation state of the RRC Active DRX;
the measuring, by a terminal device, afirst signal
received by each of at least one downlink re-
ceiving beam and transmitted by a network de-
vice comprises:

starting, by the terminal device, the first
measurement timer, and measuring, by the
terminal device, the first signal received by
a first downlink receiving beam;

if the first measurement timer does not ex-
pire, continuing, by the terminal device,
measuring the first signal received by a sec-
ond downlink receiving beam; and

if the measurement first timer expires, stop-
ping, by the terminal device, the measure-
ment.

5. The data transmission method according to claim 4,

wherein the determining, by the terminal device, the
first measurement timer comprises:

receiving, by the terminal device, second indi-
cation information transmitted by the network
device, wherein the second indication informa-
tionis configured to indicate a measurement du-
ration, and the measurement duration is less
than a duration in which the terminal device is
in the activation state of the discontinuous re-
ception DRX; and

determining, by the terminal device, the first
measurement timer according to the measure-
ment duration.

The data transmission method according to claim 4
or 5, wherein the duration in which the terminal de-
vice is in the activation state of the RRC Active DRX
is a length of a duration timer On-duration Timer of
the terminal device.

The data transmission method according to claim 1,
wherein before the measuring, by a terminal device,
afirstsignalreceived by each of atleastone downlink
receiving beam and transmitted by a network device,
the method further comprises:

determining, by the terminal device, a signal
strength threshold, wherein the signal strength
threshold is not less than a minimum signal
strength value required for enabling the terminal
device to receive and decode the PDCCH;

the measuring, by a terminal device, afirst signal
received by each of at least one downlink re-
ceiving beam and transmitted by a network de-
vice comprises:
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measuring, by the terminal device, the first
signal received by a first downlink receiving
beam to obtain a first signal strength;

if the first signal strength is less than the
signal strength threshold, continuing, by the
terminal device, measuring the first signal
received by a second downlink receiving
beam.

The data transmission method according to claim 7,
wherein before the measuring, by a terminal device,
afirst signal received by each of atleast one downlink
receiving beam and transmitted by a network device,
the method further comprises:

starting, by the terminal device, a second meas-
urement timer, wherein a length of the second
measurement timer is less than a duration in
which the terminal device is in an activation state
of a RRC Active DRX, and the terminal device
can also receive and decode the PDCCH during
the activation state of the RRC Active DRX;
the if the first signal strength is less than the
signal strength threshold, continuing, by the ter-
minal device, measuring the first signal received
by a second downlink receiving beam compris-
es:

if the first signal strength is less than the signal
strength threshold, and the second measure-
ment timer does not expire, continuing, by the
terminal device, measuring the first signal re-
ceived by the second downlink receiving beam.

The data transmission method according to claim 7,
wherein before the measuring, by a terminal device,
afirstsignal received by each of atleast one downlink
receiving beam and transmitted by a network device,
the method further comprises:

determining, by the terminal device, the number
of the at least one downlink receiving beam,
wherein the number of the at least one downlink
receiving beam is less than the number of the
downlink receiving beams formed by the termi-
nal device and the network device by means of
beamforming;

the if the first signal strength is less than the
signal strength threshold, continuing, by the ter-
minal device, measuring the first signal received
by a second downlink receiving beam compris-
es:

if the first signal strength is less than the signal
strength threshold, and a number of downlink
receiving beams that have been measured by
the terminal device is less than the number of
the at least one downlink receiving beam, con-
tinuing, by the terminal device, measuring the
first signal received by the second downlink re-
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ceiving beam.

10. The data transmission method according to any one

of claims 7 to 9, wherein the method further compris-
es:

if the first signal strength is greater than or equal
to the signal strength threshold, stopping, by the
terminal device, the measurement;

the determining, by the terminal device, a target
downlink receiving beam from the at least one
downlink receiving beam according to a result
of the measurement comprises:

determining, by the terminal device, the first
downlink receiving beam as the target downlink
receiving beam.

11. The data transmission method according to any one

of claims 7 to 10, wherein the determining, by the
terminal device, a signal strength threshold compris-
es:

receiving, by the terminal device, third indication
information transmitted by the network device,
wherein the third indication information is con-
figured to indicate a minimum signal strength
value required for enabling the terminal device
to receive and decode the PDCCH; and
determining, by the terminal device, the signal
strength threshold according to the minimum
signal strength value.

12. Adatatransmission method for discontinuous recep-

tion, comprising:

transmitting, by a network device, a first signal
for measurement and indication information to
a terminal device, wherein the indication infor-
mation is configured to instruct the terminal de-
vice to determine a target downlink receiving
beam from at least one downlink receiving beam
by measuring the first signal, wherein a number
of the at least one downlink receiving beam is
less than a number of downlink receiving beams
formed with the terminal device by means of
beamforming;

receiving, by the network device, the target
downlink receiving beam reported by the termi-
nal device according to the first signal and the
indication information; and

transmitting, by the network device, a physical
downlink control channel PDCCH to the terminal
device through the target downlink receiving
beam.

13. The data transmission method according to claim

12, wherein the indication information comprises first
indication information, the first indication information
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is configured to indicate the number of the at least
one downlink receiving beam, and the number of the
atleastone downlink receiving beam is less than the
number of the downlink receiving beams formed by
the terminal device and the network device by means
of beamforming.

The data transmission method according to claim 12
or 13, wherein the indication information further com-
prises second indication information, wherein the
second indication information is configured to indi-
cate a measurementduration, and the measurement
duration is less than a duration in which the terminal
device is in an activation state of a radio resource
control RRC active discontinuous reception DRX,
and the terminal device can also receive and decode
the PDCCH during the activation state of the RRC
Active DRX.

The data transmission method according to claim
14, wherein the duration in which the terminal device
is in the activation state of the RRC Active DRXis a
length of a duration timer On-duration Timer of the
terminal device.

The data transmission method according to any one
of claims 12 to 15, wherein the indication information
further comprises third indication information, the
third indication information is configured to indicate
a minimum signal strength value required for ena-
bling the terminal device to receive and decode the
PDCCH.

A data transmission apparatus for discontinuous re-
ception, comprising:

a measuring unit, configured to measure a first
signal received by each of at least one downlink
receiving beam and transmitted by a network
device, wherein a number of the at least one
downlink receiving beam is less than a number
of downlink receiving beams formed by a termi-
nal device and the network device by means of
beamforming;

a determining unit, configured to determine a
target downlink receiving beam from the at least
one downlink receiving beam according to a re-
sult of the measurement measured by the meas-
uring unit;

atransmitting unit, configured toreportthe target
downlink receiving beam determined by the de-
termining unit to the network device; and

a receiving unit, configured to receive, through
the target downlink receiving beam determined
by the determining unit, a physical downlink con-
trol channel PDCCH transmitted by the network
device.
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The data transmission apparatus according to claim
17, wherein the determining unitis further configured
to:

before a first signal received by each of the at
least one downlink receiving beam and trans-
mitted by a network device is measured,
determine the at least one downlink receiving
beam.

The data transmission apparatus according to claim
18, wherein the determining unit is configured to:

receive first indication information transmitted
by the network device, wherein the first indica-
tion information is configured to indicate the
number of the at least one downlink receiving
beam, and the number of the at least one down-
link receiving beam is less than the number of
the downlink receiving beams formed by the ter-
minal device and the network device by means
of beamforming; and

determine the at least one downlink receiving
beam according to the number of the at least
one downlink receiving beam.

The data transmission apparatus according to claim
17, wherein the data transmission apparatus further
comprises a timing unit,

wherein the timing unit is configured to, before a first
signal received by each of at least one downlink re-
ceiving beam and transmitted by a network device
is measured, determine a first measurement timer,
wherein a length of the first measurement timer is
less than a duration in which the terminal device is
in an activation state of a radio resource control RRC
active discontinuous reception DRX, and the termi-
nal device can also receive and decode the PDCCH
during the activation state of the RRC Active DRX;
start the first measurement timer;

the measuring unit is specifically configured to:

measure the first signal received by a first down-
link receiving beam;

if the first measurement timer does not expire,
continue measuring the first signal received by
a second downlink receiving beam; and

if the measurement first timer expires, stop the
measurement.

The data transmission apparatus according to claim
20, wherein the determining unit is specifically con-
figured to:

receive second indication information transmit-
ted by the network device, wherein the second
indication information is configured to indicate a
measurement duration, and the measurement
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duration is less than a duration in which the ter-
minal device is in the activation state of the dis-
continuous reception DRX; and

determine the first measurement timer accord-
ing to the measurement duration.

The data transmission apparatus according to claim
20 or 21, wherein the duration in which the terminal
device is in the activation state of the RRC Active
DRX s alength of a duration timer On-duration Timer
of the terminal device.

The data transmission apparatus according to claim
17, wherein the determining unit is further configured
to:

before a first signal received by each of at least
one downlink receiving beam and transmitted
by a network device is measured, determine a
signal strength threshold, wherein the signal
strength threshold is not less than a minimum
signal strength value required for enabling the
terminal device to receive and decode the PD-
CCH;

the measuring unit is specifically configured to:

measure the first signal received by a first
downlink receiving beam to obtain afirst sig-
nal strength;

if the first signal strength is less than the
signal strength threshold, continue measur-
ing the first signal received by a second
downlink receiving beam.

The data transmission apparatus according to claim
23, wherein the data transmission apparatus further
comprises a timing unit,

wherein the timing unit is configured to: before a first
signal received by each of at least one downlink re-
ceiving beam and transmitted by a network device
is measured, start a second measurement timer,
wherein a length of the second measurement timer
is less than a duration in which the terminal device
is in an activation state of a RRC Active DRX, and
the terminal device can also receive and decode the
PDCCH during the activation state of the RRC Active
DRX;

the measuring unit is specifically configured to:

if the first signal strength is less than the signal
strength threshold, and the second measurement
timer does not expire, continue measuring the first
signal received by the second downlink receiving
beam.

The data transmission apparatus according to claim
23, wherein the determining unit is further configured
to:
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before a first signal received by each of at least
one downlink receiving beam and transmitted
by a network device is measured, determine the
number of the at least one downlink receiving
beam, wherein the number of the at least one
downlink receivingbeam is less than the number
of the downlink receiving beams formed by the
terminal device and the network device by
means of beamforming;

the measuring unit is specifically configured to:
if the first signal strength is less than the signal
strength threshold, and a number of downlink
receiving beams that have been measured by
the terminal device is less than the number of
the at least one downlink receiving beam, con-
tinue measuring the first signal received by the
second downlink receiving beam.

The data transmission apparatus according to any
one of claims 23 to 25, wherein the measuring unit
is further configured to stop the measurement if the
first signal strength is greater than or equal to the
signal strength threshold;

the determining unit is specifically configured to de-
termine the first downlink receiving beam as the tar-
get downlink receiving beam.

The data transmission apparatus according to any
one of claims 23 to 26, wherein the determining unit
is configured to:

receive third indication information transmitted
by the network device, wherein the third indica-
tion information is configured to indicate a min-
imum signal strength value required for enabling
the terminal device to receive and decode the
PDCCH; and

determine the signal strength threshold accord-
ing to the minimum signal strength value.

A data transmission apparatus for discontinuous re-
ception, comprising:

a transmitting unit, configured to transmitting a
first signal for measurement and indication in-
formation to a terminal device, wherein the indi-
cation information is configured to instruct the
terminal device to determine a target downlink
receiving beam from at least one downlink re-
ceiving beam by measuring the first signal,
wherein a number of the at least one downlink
receiving beam is less than a number of down-
link receiving beams formed by a network device
and the terminal device by means of beamform-
ing;

a receiving unit, configured to receive the target
downlink receiving beam reported by the termi-
nal device according to the first signal and the
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indication information transmitted by the trans-
mitting unit;

wherein the transmitting unit is further config-
ured to transmit a physical downlink control
channel PDCCH to the terminal device through
the target downlink receiving beam received by
the receiving unit.

The data transmission apparatus according to claim
28, wherein the indication information comprises first
indication information, the first indication information
is configured to indicate the number of the at least
one downlink receiving beam, and the number of the
atleastone downlink receiving beam is less than the
number of the downlink receiving beams formed by
the terminal device and the network device by means
of beamforming.

The data transmission apparatus according to claim
28 or 29, wherein the indication information further
comprises second indicationinformation, the second
indication information is configured to indicate a
measurement duration, and the measurement dura-
tion is less than a duration in which the terminal de-
vice is in an activation state of a radio resource con-
trol RRC active discontinuous reception DRX, and
the terminal device can also receive and decode the
PDCCH during the activation state of the RRC Active
DRX.

The data transmission apparatus according to claim
30, wherein the duration in which the terminal device
is in the activation state of the RRC Active DRX is a
length of a duration timer On-duration Timer of the
terminal device.

The data transmission apparatus according to any
one of claims 28 to 31, wherein the indication infor-
mation further comprises third indication information,
the third indication information is configured to indi-
cate a minimum signal strength value required for
enabling the terminal device to receive and decode
the PDCCH.
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